Single-crystal X-ray study T = 100 K Mean (La-O) = 0.006 Å H-atom completeness 0% R factor = 0.031 wR factor = 0.081 Data-to-parameter ratio = 15.9
The crystal structure of a lanthanum polyoxotungstate complex, viz. heptaammonium disodium decatungstolanthanate hexadecahydrate, Na 2 (NH 4 ) 7 [La5O 18 ) 2 ]Á16H 2 O, has been determined by single-crystal X-ray diffraction at 100 (2) K in the space group C2/c. The [La (W 5 O 18 ) 2 ] 9À polyoxoanion has the central La 3+ cation located on a twofold rotation axis. The close packing of the polyoxoanion-supported lanthanum(III) complexes with Na + and NH 4 + cations leads to the formation of several intersecting undulating channels, where the water molecules of crystallization are located and involved in strong hydrogen bonds.
Comment
Polyoxometalates (POMs) are a unique type of compound showing remarkable structural diversity and potentially interesting applications in catalysis, non-linear optical and magnetic materials, liquid crystals and biomedical materials (Pope & Mü ller, 1994 Mü ller et al., 1998 , and references therein; Pope, 1983) . In the course of our research on the synthesis and structural characterization of novel functional materials containing POMs (Almeida Sousa, Paz, Cavaleiro et al., 2004; Sousa, Paz, Soares-Santos et al., 2004) , we came across the title compound, (I).
A search in the literature and in the Inorganic Crystal Structure Database (Belsky et al., 2002) (Peacock & Weakley, 1971; Iball et al., 1974) , Ce 3+ (Xue et al., 2002) , Pr 3+ , Nd 3+ (Ozeki & Yamase, 1994a) , Sm 3+ , 1994a , Eu 3+ (Sugeta & Yamase, 1993; , Gd 3+ Ozeki & Yamase, 1994a; Yamase et al., 1994) , Tb 3+ (Ozeki & Yamase, 1994a; Ozeki et al., 1992) , Dy 3+ (Ozeki & Yamase, 1994a ) and also with the actinide cation Th 4+ (Griffith et al., 2000) . Surprisingly, the structure containing La 3+ cations has not been reported to date. We describe here the synthesis and crystal structure of Na 2 (NH 4 Fig. 1 and Table 3 ). As found in related compounds, pairs of short and long W-O II bonds are observed (Table 3) . This results from small displacements of the W centres, and also from the structural evidence that W1 is the statistically farthest W centre from any other: the WÁ Á ÁW distances for the W2Á Á ÁW3Á Á ÁW4Á Á ÁW5 central square of [W 5 O 18 ] 6À are in the range 3.264 (6)-3.291 (6) Å , while W1Á Á ÁW2-W5 distances are in the range 3.331 (6)-3.342 (6) Å . It is interesting to note that the O1 core atom lies only 0.099 (6) Å out of the plane of the equatorially bonded W2-W5 centres and in the direction of W1; the non-bonded La1Á Á ÁO1 distance is 3.271 (6) Å .
The anion charge is balanced by the presence of one Na Schematic representation of the cationic {Na 2 (H 2 O) 10 } 2+ moieties. The Na1Á Á ÁNa1 i distance is 3.411 (7) Å [symmetry code:
which the average NaÁ Á ÁO water contact distance is 2.372 Å ( 373 K), and the final pH was adjusted to 7.1 using a 6 M aqueous solution in HCl. After 10 min, a solution of La(NO 3 ) 3 (3.24 mmol) in 1 M CH 3 COOH (ca 5.4 ml) was added dropwise, and the resulting mixture was stirred thoroughly at 363 K for 30 min. The temperature was then slowly dropped to 343 K, after which an aqueous solution of NH 4 Cl (12 g, 224 mmol) was added dropwise. The resulting solution was allowed to stand at ambient temperature for 24 h and then filtered. The collected solid was recrystallized from warm distilled water, giving good quality white crystals suitable for X-ray diffraction. Selected FT-IR data (cm À1 Table 2 Contact distances (Å ).
2.402 (7) Na1Á Á ÁO3W 2.321 (7) Na1Á Á ÁO4W 2.328 (7) Na1Á Á ÁO5W 2.379 (8) Na1
2.456 (7) Symmetry code: (ii) The distinction between water molecules and NH 4 + cations proved to be very difficult. In order to balance the anion charge, three and a half NH 4 + cations have been selected, taking into consideration FT-IR data and geometrical aspects, such as charge proximity and the number of neighbours with which hydrogen bonding might occur. Since the number of possible hydrogen bonds in which the water molecules and NH 4 + cations could be involved is quite large, no attempt was made either to find or to place geometrically the H atoms in these groups. The highest peak in the final difference Fourier map was located 1.25 Å from O4 and the deepest hole 0.94 Å from W1.
Data collection: SMART (Bruker, 2001 ); cell refinement: SAINT (Bruker, 2001 ); data reduction: SAINT; program(s) used to solve and refine structure: SHELXTL (Bruker, 2001 ); molecular graphics: DIAMOND (Brandenburg, 2001) ; software used to prepare material for publication: SHELXTL.
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